NOU- 14-2005 11=15 ' ROSENBERG KLEIN AND LEE 410 461 3067 P. 03 

MR2707-5 

Serial No.: 10/006,124 

Response to Official Action dated 13 June 2005 



AMENDMENTS TO THE S PECTFTCATTON 



I. Please replace the two consecutive paragraphs beginning on 
page 2, lhie 1, and ending on page 3, line 11, with the following amended 
paragraphs: 



Fig. 2 shows a functional block diagram of a conventional PCM speech 
synthesizer connected with a speaker, in which the PCM codes are stored in the 
PCM encode register 22. When the speech synthesizer 20 is enabled and start to 
operation, the PCM codes that stored in the PCM encode register 22 are sent out to 
the PCM opooch synthes is digital to analog converter unit 24 in order. The PGM 
sp ee ch synthesis digital to analog converter unit 24 converts the received PCM 
codes to an analog signal and then sends to the output terminal VO, The current 
from the output terminal VO is amplified by a transistor 26 to drive the speaker 50 
to produce sounds. To save the power during the speech synthesizer 20 is turned 
off, there shouldn't be any current from the output terminal VO, therefore the 
initial value of the PCM encode register 22 is 00H. As shown in Fig. IB, when the 
speech synthesizer 20 is enabled, PCM codes are sent to the PCM ap oo oh synthesis 
digital to analog converter unit 24, and the value changed from 00H to 40H, that 
makes an large instant current change on the output terminal VO and thus 
produces burst noises. On the other hand, when the operation of the speech 
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synthesizer 20 stops, PCM code changes from 40H to 00H, that also makes an 
large instant current change on the output terminal VO and produces burst noises. 
For improvement, it always adds a rising wave and a falling wave before and after 
the sound data respectively to avoid the large instant current change and burst 
noises, as shown in Fig. 1C. 

Another type of speech synthesizer that drives the speaker directly, for 
example the push-pull drive type, is shown in Fig. 3, which processes with pulse 
width modulation (PWM). The PWM speech synthesizer 30 includes a PWM 
encode register 32 and a PWM speech pyhthosi s digital to analog converter unit 
34 - The PWM opooch synth esis digital to analog converter unit 34 has two output 
pins and sends out signal with push-pull type to drive the speaker 50 directly. The 
speech synthesizer 30 uses 40H as the zero point of the speech signal, thereby the 
initial value is 40H before the speech synthesizer 30 is enabled. In such 
circumstances, both the initial value and the central point of the speech signal are 
40H, it is therefore not necessary to add a rising wave and a falling wave before 
and after the sound data. 
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IL Please replace the two consecutive paragraphs beginning on 
page 4, line 10, and ending on page 5, line 15, with the following amended 
paragraphs: 

According to the present invention, an integrated speech synthesizer with 
an automatic identification of speaker connections comprises an encode register 
for storage of encoded digital data of sound, a first opooch synthesis digital to 
analog converter unit connected to the encode register to convert the digitized 
sound data from the output terminal of the encode register to a first analog signal 
and send outthe first analog signal through a first output terminal, a second sp ee ch 
synthoois digital to analog converter unit connected to the encode register to 
convert the digitized sound data from the output terminal of the encode register to 
a second analog signal and send out the second analog signal through the first 
output terminal and a second output terminal, and a state register connected to the 
first output terminal to store the state of the first output terminal before the speech 
synthesizer is enabled, wherein the initial value and related parameters for the 
speech synthesizer is det set up in reference to the state stored in the state register. 

A method, according to the present invention, for automatic identification 
of speaker connections for an integrated speech synthesizer that includes a PGM 
typ e sp e ech synthesi s digital to analog converter unit to output a first analog signal 
through a first output terminal and a direct drive type opooch synthesis digital to 
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analog converter unit to output a second analog signal through the first output 
terminal and a second output terminal comprises: 

L sending out a preset voltage from the second output terminal; 

2, storing the state of the first output terminal in a state register before the 
speech synthesizer is enabled; and 

3. setting up the initial value and related parameters for the speech 
synthesizer in reference to the state stored in the state register. 



III. Please replace the two consecutive paragraphs beginning on 
page 7, line 7, and ending on page 8, line 8, with the following amended 
paragraphs; 

A functional block diagram of an integrated speech synthesizer with an 
automatic identification of speaker connections according to the present invention 
is shown in Fig. 4, in which an integrated speech synthesizer 40 comprises an 
encode register 4 1 , a PCM speooh synthesis digital to analog converter unit 24, a 
PWM speech s ynthesis digital to analog converter unit 34, and a state register 42. 
The encode register 41 is provided to store the digitized codes of sound wave. The 
input of the PCM spooch synthooiG digital to analog converter unit 24 is connected 
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to the encode register 41 to convert the digitized codes from the encode register 41 
to an analog signal, and send out the current of the analog signal through a first 
output terminal VO 1 . The PWM sp e ech synthesi s digital to analog converter unit 
34 is also connected to the encode register 41 to convert the digitized codes from 
the encode register 41 to an analog signal and send out the current of the analog 
signal with push-pull type through the first output terminal VOl and a second 
output terminal V02. The first output terrninal VOl is set to high impedance 
before the speech synthesizer 40 is enabled. 

On the other hand, the input of the state register 42 is connected to the first 
output terrninal VOl to latch the state of the first output terminal VOl by use of a 
pulse signal CK to identify the speaker connections before the speech synthesizer 
40 is enabled. The output terminal of the state register 42 is connected to the 
encode register 41, PCM sp ee oh synthosis digital to analog converter unit 24, 
PWM speo o h Gynth o si s digital to analog converter unit 34 and other units (not 
shown) , if needed, to provide the state for the initial value set up and for control 
and setting of other related units. 
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IV. Please replace the four consecutive paragraphs beginning on 
page 8, line 13, and ending on page 10, line 21, with the following amended 
paragraphs: 

Fig. 5 shows the state that a speaker is connected to the first output terminal 
of the integrated speech synthesizer through a transistor, in which one terminal of 
the speaker 50 is connected to a power supply, the other terminal is connected to 
the collector of an NPN transistor 26 that has its emitter grounded and base 
connected to the first output terminal VO 1 . One terminal of a bypass resister 28 is 
grounded and the other terminal is connected to the first output terminal VOL 
With such connection and before the synth e sis digital to analog converter units 24 
and 34 are enabled, the first output terminal VOl is in a high impedance "Z" state, 
and there is a P-N junction equivalent diode when seen from the first output 
terminal VOl to the NPN transistor 26, thus the voltage of the first output terminal 
VOl is pulled down to low level "0" by the equivalent diode or by the bypass 
resistor 28. 

Fig. 6 shows the state that the speaker is directly connected to the first and 
second output terminals of the integrated speech synthesizer, in which one 
terminal of the speaker 50 is connected to the first output terminal VOl and the 
other terminal is connected to the second output terminal V02. With such 
connection and before the synth e sis digital to analog converter units 24 and 34 are 

Page 7 of 29 

PAGE 8130 * RCVD AT 11/1412005 11:06:43 AM [Eastern Standard Time] * SVR:USPTO-EFXRF$27 * DNIS:2738300 * CSID:410 461 3067 * DURATION (mm-ss):05«50 



NOV-14-2005 "11:16* ROSENBERG KLEIN PND LEE 410 461 3067 P. 09 

MR2707-5 

Serial No.: 10/006,124 

Response to Official Action dated 13 June 2005 



enabled, when a high voltage is supplied to the second output terminal V02, the 
voltage on the first output terminal VOl is pulled up to high level " 1 " by the 
speaker 50,_as for the g e s i stor resistance of the speaker 50 is about 4-64 Q, and the 
first output terminal VOl is in a high impedance "Z" state. 

According to the results concluded in the above paragraphs, different 
speaker connections cause different voltage states on the first output terminal 
VOl, that is a high voltage "1" and a low voltage M 0". After the speaker 50 is 
connected to the speech synthesizer 40 and before the speech synthesizer 40 is 
enabled, a high voltage is sent to the second output terminal VQ2 and the state 
register 42 stores the state of the first output terminal VOl in advance, then the 
connection of the speaker 50 is identified in reference to the state stored in the 
state register 42 to enable the related speech synthesis unit. For example, when 
the speaker 50 is connected in the manner shown in Fig. 5 the state in the state 
register 42 is "0", and when the speaker 50 is connected in the manner shown in 
Fig. 6 the state in state register 42 is "1 ". As a result, the state register 42 can send 
the state value DA_FLAG to the encode register 41, FCM gpoooh synth es i s digital 
to analog converter unit 24, PWM spooch oynthosis digital to analog converter unit 
34 and other units (not shown) to indicate the connection state of the speaker 50 
for the control parameters and setting. For example, when the state value 
DA_FLAG is "0", the FCM cpooch S)-nthoois digital to analog converter unit 24 
can be enabled and sets up the initial value to 00H, thereby adding a rising wave 
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and a falling wave before and after the encoded sound data respectively. When the 
state value DA_FLAG is "1", the ?WM speech synthesis digital to analog 
converter unit 34 can be enabled and sets up the initial value to 40H. 

While the present invention has been described in conjunction with 
preferred embodiments thereof, it is evident that many alternatives, modifications 
and variations will be apparent to those skilled in the art. For example, in the 
above embodiment the PWM is used in conjunction with &f the second speech 
synthesis digital to analog converter unit, however, other speech synthesis unit 
devices with direct drive function can also be applied. Accordingly, it is intended 
to embrace all such alternatives, modifications and variations that fall within the 
spirit and scope thereof as set forth in the appended claims. 
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